Inhibition of Francisella tularensis LVS infection of macrophages results in a reduced inflammatory response: evaluation of a therapeutic strategy for intracellular bacteria.
Francisella tularensis is an intracellular pathogen and is able to invade several different cell types, in particular macrophages, most commonly through phagocytosis. A flow cytometric assay was developed to measure bacterial uptake, using a fluorescein isothiocyanate-labelled anti-F. tularensis lipopolysaccharide antibody in conjunction with antibodies to cell surface markers, in order to determine the specific cell phenotypes that were positive for the bacteria. Several phagocytic inhibitors were evaluated in macrophage cell lines and a lung homogenate assay to determine whether the uptake of F. tularensis strain LVS could be altered. Our data show that cytochalasin B, LY294002, wortmannin, nocodazole, MG132 and XVA143 inhibitors reduced LVS uptake by >50% in these assays without having significant cytotoxic effects. Furthermore, a reduction in the inflammatory cytokines monocyte chemoattractant protein-1, interleukin-6 and tumour necrosis factor-α was found in the supernatant of lung tissue infected with LVS when the inhibitory compounds were present. Similarly, there was an alteration in bacterial uptake and a reduction in the inflammatory cytokine response following the administration of wortmannin to LVS-infected mice. Although wortmannin treatment alone did not correlate with the enhanced survival of LVS-infected mice, these inhibitors may have utility in combination therapeutic approaches or against other intracellular pathogens that use phagocytic mechanisms to enter their optimal niche.